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方法：采用 CCK8 法检测 GSNO 对子宫内膜癌细胞 HEC-1-A 以及 ishikawa 
的生长抑制作用，通过 HE 染色法观察 GSNO 对细胞形态学的改变，利用流
式细胞周期检测法、Western Blot法等对其作用机制进行初步探讨，并通过裸鼠






（3）GSNO 明显降低子宫内膜癌细胞内 STAT3 的磷酸化水平，并通过抑制细
胞周期关键蛋白 CDK2、CDK4、cyclinA2 以及 cyclinD 的表达，促进细胞周期
抑制蛋白 p21 的表达，使肿瘤细胞发生 G1/S 期停滞。而对 NF-κB 通路 p65、





















宫内膜癌细胞发生 G1/S 期阻滞，从而使肿瘤细胞生长受到抑制。（3）GSNO 能
够降低子宫内膜癌细胞内 STAT3 的磷酸化水平，进而逆转 JAK-STAT 通路的




















OBJECTIVE: The incidence of endometrial cancer is continually rising in recent 
years, seriously impact women’s health. The treatment of endometrial cancer remains 
given to surgery, supplemented with radiotherapy, chemotherapy, endocrinotherapy 
and so on. All of these make serious toxic and side dffects, badly impact on the 
patient’s quality of life and recovery. Molecular targeted therapy is one kind of 
therapies with specificity and hypotoxicity, has been a new hotspot in anti-tumor field. 
S-nitroso glutathione (GSNO) has been confirmed that has a therapeutic effect on a 
variety of malignant tumors, and the mechanism of action has been carried out 
preliminarily. Our topic means to explore the inhibitory effect of GSNO to 
endometrial cancer cell growth are by both in vivo and in vitro experiments, and do a 
preliminary study on the mechanism, provide a new thought to endometrial cancer 
molecular targeted therapy. 
METHODS: CCK8 is used to detect the inhibitory effect of GSNO to endometrial 
cancer cells, HEC-1-A and ishikawa. We use HE staining to obseve the changes in 
cell morphology after treatment with GSNO. We employe flow cytometry cycle test, 
Western Blot etc. to make a preliminary study on the mechanism and then futher 
verify the effet of GSNO to endometrial cancer in vivo by nude mice subcutaneous 
tumor form experiment. 
RESULTS: 1. GSNO has an obvious inhibitory effect to endometrial cancer, the 
inhibitory effect increased with the concentration and the time of therapy. When the 
concentration increased to 2.0 mmol/L, or the time of therapy reached 24h, the 
inhibitory efficiency increased significantly. At the same time, the inhibitory effect of 
GSNO to endometrial cancer is much more obvious than nomal diploid cells, and the 
difference has statistical significance (P <0.05). 2. HE staining results showed that the 
treatment of GSNO brought out the changes of apoptosis morphology of endometrial 
cancer cells. And the cell could not adherent to cell plate well, the cytoplasm shrank, 
the cell nucleus fractured and pycnosis occoured. 3. GSNO can significantly reduce 















cell cycle arrest at G1 / S phase by inhibiting the expression of CD2, CDK4, cyclinA2, 
cyclinD and prompting the expression of p12. Though it has no effet to the high 
phosphorylation levels of p65, IκBα or high expression rate of IKK-α in NF-κB 
pathway. 4. The nude mice subcutaneous tumor form experiment shows that the size 
of subcutaneous tumors of the nude mice treated with GSNO are significantly smaller 
compared with normal salin control group, the difference has statistically significance 
(P <0.05). 
CONCLUSION: 1. GSNO has an obvious inhibitory effect to endometrial cancer, 
the effect is dose-time dependent, and the inhibitory effect on normal diploid cells is 
much weaker than that on endometrial cancer cells, which shows that GSNO has a 
great specificity. 2. GSNO makes tumor cells cycle arrest at G1 / S phase 
by regulating the expression of cell cycle key proteins, therefore the tumor cell 
growth is restrained. 3. GSNO can reduce the level of phosphorylation of STAT3 in 
endometrial cancer cells, and reverse the abnormal activation of JAK-STAT 
pathways, consequently inhibit the proliferation of tumor cells out of control. 4. 
However, GSNO has no effect to the abnormal activation of the NF-κB pathway, 
which might not be the mechanism of the inhibiboty effect. 5. GSNO also has a 
inhibitory effect to the endometrial cancer cells, and do not damage normal cells, 
tissues or organs, the side effects is weak, might be an molecular targeted therapy 
drugs. 













英 文 缩 略 词 表 
V 
英 文 缩 略 词 表 
英文缩写 英文名称 中文名称 
GSNO S-nitroso glutathione S-亚硝基谷胱甘肽 
GSH glutathione 谷胱甘肽 
EC Endometrial cancer 子宫内膜癌 
SCC Squamous Cell Carcinoma 鳞状细胞癌 
NO  Nitric Oxide 一氧化氮 
CCK Cell Counting Kit 细胞计数试剂盒 
WST water-soluble tetrazolium 水溶性四唑盐 
CDK cyclin-dependent kinases 周期蛋白依赖性激酶 
JAK Janus Kinase 两面神激酶 
STAT 




NF-κB nuclear factor kappa-B 核因子 κB 
IκB inhibitor of  nuclear factor kappa-B 核因子 κB 抑制蛋白 
IKK 




IL interleukin 白细胞介素 
EGF Epidermal Growth Factor 表皮细胞生长因子 
TAM Tamoxifen 三苯氧胺 
BMI Body Mass Index 体质指数 
SHBG sex hormone-binding globulin 性激素结合球蛋白 
IORT Intraoperative radiation therapy 术中放疗 
EBRT External beam radiation therapy 体外放射治疗 
Amp Ampicillin 氨苄青霉素 













英 文 缩 略 词 表 
VI 
DNA  Deoxyribonucleic acid 脱氧核糖核酸 
RNA Ribonucleic acid 核糖核酸 
FBS Fetal Bovine Serum 胎牛血清 
HRP Horseradish Peroxidase 辣根过氧化物酶 
kD kilo Daltons 千道尔顿 
PCR:  Polymerase Chain Reaction 聚合酶链式反应 
EM electronic microscope 电子显微镜 
PH hydrogen ion concentration 氢离子浓度指数 
Luc luciferase 荧光素酶 
WB westen blot 蛋白免疫印迹 
PBS Phosphate buffered saline 磷酸盐缓冲液 
SPF Specific pathogen Free 无特定病原体 
SPSS 
statistical program for social 
science 
社会科学统计程序 
P Probability 概率 
PFS Progression-free survival 无进展生存期 
OS Overall survival 总生存率 
NIDVD 
National Institute of Diagnostics 
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1.1.2 EC 三联征 
EC三联征是指肥胖、高血压以及糖尿病。研究认为肥胖,特别是向心性肥胖、
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